Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.053; wR factor = 0.111; data-to-parameter ratio = 16.4.
The crystal structure of the title compound, C 30 H 38 N 2 O 5 Si, has been investigated to establish the relative stereochemistry at the spiro ring junction and the two anomeric centres. Each of the O atoms in the tetrahydropyran rings adopts an axial position on the neighbouring ring. This bis-diaxial conformation is adopted, thus gaining maximum stablization from the anomeric effect. The silyl-protected hydroxymethyl and uracil substituents adopt equatorial positions on their associated tetrahydropyran rings, thereby minimizing unfavourable steric interactions.
The dimeric (2 0 R*,6 0 R*,8 0 R*)-and (2 0 S*,6 0 S*,8 0 S*)-uridine units are connected to each other across crystallographic inversion centres via intermolecular N-HÁ Á ÁO hydrogen bonds.
Related literature
For related literature, see: Mead & Zemribo (1996) ; Brimble et al. (1998 Brimble et al. ( , 2004 .
Experimental
Crystal data C 30 H 38 N 2 O 5 Si M r = 534.71 Monoclinic, P2 1 =n a = 14.7960 (2) Å b = 12.5092 (2) Å c = 15.0935 (1) Å = 99.420 (1) V = 2755.93 (6) Å 3 Z = 4 Mo K radiation = 0.13 mm À1 T = 293 (2) K 0.32 Â 0.26 Â 0.12 mm
Data collection
Siemens SMART CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.960, T max = 0.985 15898 measured reflections 5612 independent reflections 4327 reflections with I > 2(I) R int = 0.044 Refinement R[F 2 > 2(F 2 )] = 0.052 wR(F 2 ) = 0.111 S = 1.09 5612 reflections 343 parameters H-atom parameters constrained Á max = 0.30 e Å À3 Á min = À0.34 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx; Ày þ 2; Àz.
Data collection: SMART (Siemens, 1995) ; cell refinement: SAINT (Siemens, 1995) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) and publCIF (Westrip, 2008) .
Comment
The title uridine was prepared as a part of study to elaborate 6,6-spiroacetal scaffolds to incorporate a nucleobase at the anomeric position, thus generating a collection of novel hybrid structures. Similar syntheses of 6,6-spiroacetal based molecules in the presence of a Lewis acid and persilylated nucleophile have been reported by Mead & Zemribo (1996) and Brimble et al. (1998 Brimble et al. ( , 2004 . (Table 1) .
Experimental
To a suspension of uracil (6.95 mg, 61.9 µmol) in hexamethyldisilazane (0.5 ml) under an atmosphere of argon was added ammonium sulfate (2 crystals) and the mixture was heated to reflux until the white solid dissolved. After 3 h, the mixture was concentrated in vacuo to a thick yellow oil. 8-(tert-Butyldiphenylsilyloxymethyl)-2-acetoxy-1,7-dioxaspiro[5.5] undecane (18.8 mg, 38.9 µmol) in CH 2 Cl 2 (1.0 ml) was transferred to the yellow oil via cannula. Freshly prepared TMSOTf solution (95.4 µL, 66.8 µmol, 0.70 mol L −1 in CH 2 Cl 2 ) was added dropwise. After 3 h, saturated NaHCO 3 solution (2 ml) and CH 2 Cl 2 (2 ml) were added and the mixture was stirred for 15 min. The aqueous phase was extracted with CH 2 Cl 2 (3 x 4 ml). The combined organic extracts were dried over MgSO 4 and concentrated in vacuo. Purification by flash chromatography using hexane-EtOAc (19:1 to 7:3) as eluent yielded the title compound (7.50 mg, 36%) as a pale-yellow powder. Recrystallization 
Refinement
H atoms were placed in calculated positions and were refined using a riding model (C-H = 0.93 or 0.97 Å), with U iso (H) = 1.2 or 1.5 times U eq (C). Fig. 1 . The molecular structure and atom numbering scheme of (2'S*,6'S*,8'S*)-uridine with displacement ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) −0.0014 (6) 0.0034 (6) 0.0004 (6) O1'' 0.0240 (9) 0.0181 (8) 0.0197 (7) −0.0022 (6) 0.0095 (7) −0.0046 (6) O2 0.0260 (9) 0.0176 (8) 0.0308 (9) 0.0007 (7) 0.0003 (7) −0.0006 (7) O4 0.0294 (9) 0.0247 (9) 0.0235 (8) 0.0001 (7) −0.0029 (7) 0.0028 (7) O7' 0.0206 (8) 0.0159 (7) 0.0179 (7) 0.0016 (6) 0.0075 (6) −0.0022 (6) N1 0.0160 (9) 0.0184 (9) 0.0194 (9) 0.0006 (7) 0.0028 (7) −0.0002 (7) N3 0.0227 (10) 0.0192 (9) 0.0193 (9) −0.0011 (8) 0.0027 (8) −0.0020 (8) C1'' 0.0256 (12) 0.0199 (11) 0.0183 (10) 0.0031 (9) 0.0076 (9) −0.0003 (9) C2 0.0177 (11) 0.0215 (11) 0.0185 (10) −0.0007 (9) 0.0066 (9) −0.0003 (9) C2' 0.0186 (11) 0.0159 (10) 0.0198 (10) 0.0005 (9) 0.0038 (9) 0.0011 (8) C3' 0.0187 (11) 0.0202 (11) 0.0237 (11) −0.0013 (9) 0.0076 (9) 0.0020 (9) C4' 0.0206 (12) 0.0216 (11) 0.0181 (10) 0.0015 (9) 0.0069 (9) 0.0004 (9) C4 0.0217 (12) 0.0226 (12) 0.0190 (11) −0.0001 (9) 0.0062 (9) 0.0052 (9) C5 0.0223 (12) 0.0174 (11) 0.0226 (11) 0.0021 (9) 0.0068 (9) 0.0039 (9) C5' 0.0217 (12) 0.0193 (11) 0.0185 (10) 0.0024 (9) 0.0058 (9) −0.0021 (9) C6' 0.0172 (11) 0.0162 (10) 0.0187 (10) 0.0017 (9) 0.0031 (9) −0.0016 (8) C6 0.0208 (12) 0.0169 (11) 0.0231 (11) −0.0017 (9) 0.0070 (9) 0.0006 (9) C7 0.0197 (11) 0.0166 (10) 0.0166 (10) 0.0010 (9) 0.0068 (9) −0.0025 (8) supplementary materials sup-6 C8 0.0159 (11) 0.0200 (11) 0.0213 (11) 0.0006 (9) 0.0049 (9) −0.0013 (9) C8' 0.0223 (12) 0.0183 (11) 0.0161 (10) 0.0016 (9) 0.0062 (9) −0.0016 (8) C9' 0.0205 (12) 0.0216 (11) 0.0243 (11) −0.0017 (9) 0.0084 (10) −0.0028 (9) C9 0.0207 (12) 0.0185 (11) 0.0255 (11) −0.0028 (9) 0.0086 (10) −0.0009 (9) C10 0.0297 (13) 0.0174 (11) 0.0212 (11) 0.0009 (10) 0.0068 (10) 0.0024 (9) C10' 0.0224 (12) 0.0192 (11) 0.0226 (11) −0.0058 (9) 0.0057 (9) −0.0012 (9) C11' 0.0188 (11) 0.0176 (11) 0.0220 (11) −0.0016 (9) 0.0047 (9) −0.0021 (9) C11 0.0246 (13) 0.0271 (12) 0.0228 (11) −0.0010 (10) −0.0006 (10) 0.0015 (10) C12 0.0248 (13) 0.0211 (11) 0.0243 (11) −0.0040 (10) 0.0048 (10) −0.0010 (9) C13 0.0197 (11) 0.0191 (11) 0.0176 (10) −0.0015 (9) 0.0046 (9) 0.0028 (9) supplementary materials sup-9 
